BACKGROUND
Regular physical activity is associated with enhanced health and reduced risk for allcause mortality (1) (2) (3) (4) . Beyond the effects on mortality, physical activity has multiple health benefits, including reducing the risk for cardiovascular disease, diabetes, obesity, selected cancers, and musculoskeletal conditions (5 ) . Even with all the known benefits of regular physical activity, only 25% of adults in the United States report engaging in recommended physical activity levels (i.e., either 30 minutes of moderateintensity activity on >5 days/week or 20 minutes of vigorous-intensity physical activity on >3 days/week); 29% report no leisure-time regular physical activity (6 ) ; and only 27% of students in grades 9-12 engage in moderate-intensity physical activity (7 ) .
In the Healthy People 2010 national health objectives (7 ) , physical activity is listed as a leading health indicator. Goals have been developed to improve levels of physical activity among adults, adolescents, and children and to reduce sedentary behavior among adolescents (Table 1) . By implementing interventions demonstrated to be effective in increasing physical activity, policy makers and public health providers can help their communities achieve these goals while using community resources efficiently. This report and other related publications provide guidance from the Task Force on Community Preventive Services (the Task Force) to personnel in state and local health departments, education agencies, universities, community coalitions, organizations that fund public health programs, health-care systems, and others who have interest in or responsibility for increasing physical activity.
INTRODUCTION
This report is one in a series of topics included in the Guide to Community Preventive Services: Systematic Reviews and Evidence-Based Recommendations (the Community Guide), a resource that will include multiple systematic reviews, each focusing on a preventive health topic. This report provides an overview of the process used by the Task Force to select and review evidence and summarize its recommendations con- cerning interventions to increase physical activity. A full report of the recommendations, additional evidence (i.e., discussions of applicability, additional benefits, potential harms, and existing barriers to implementation), costs, cost-benefits, and cost-effectiveness of the interventions (when available), and remaining research questions is planned for publication in the American Journal of Preventive Medicine in 2002.
The independent, nonfederal Task Force is developing the Community Guide with the support of the U.S. Department of Health and Human Services (DHHS) in collaboration with public and private partners. Although CDC provides staff support to the Task Force for development of the Community Guide, recommendations presented in this report were developed by the Task Force and are not necessarily the recommendations of CDC or DHHS.
METHODS
The Community Guide's methods for conducting systematic reviews and linking evidence to recommendations have been described elsewhere (8 ) . In brief, for each Community Guide topic, a multidisciplinary team conducts a review by
• developing an approach to organizing, grouping, and selecting interventions;
• systematically searching for and retrieving evidence;
• assessing the quality of and summarizing the strength of the body of evidence of effectiveness;
• summarizing information regarding other evidence; and
• identifying and summarizing research gaps.
For physical activity, the development team focused on interventions to increase physical activity through informational, behavioral and social, and environmental and policy approaches.
The coordination and consultation teams* generated a comprehensive list of interventions. From this, a priority list of interventions for review was developed on the basis of a process of polling the coordination team, consultation team, and other physi- cal activity specialists. Factors for consideration included their perception of the public health consequences (i.e., number of persons affected), the practicality of application, and the need of those promoting physical activity for information regarding each intervention. Time and resource constraints precluded review of certain interventions (e.g., interventions oriented toward health-care providers or structured exercise classes that were not part of multicomponent community-based interventions).
Interventions reviewed were either single-component (i.e., using only one element to achieve desired outcomes) or multicomponent (i.e., using more than one element). Studies were grouped on the basis of similarity of the intervention being evaluated. Certain studies provided evidence for >2 interventions. In these cases, the studies were reviewed for each applicable intervention. Studies and outcome measures were classified according to definitions developed as part of the review process. The nomenclature used in this review might differ from that used in the original studies.
To be included in the reviews of effectiveness, studies had to a) be primary investigations of interventions selected for evaluation rather than, for example, guidelines or reviews; b) be published in English during 1980-2000; c) be conducted in established market economies;* and d) compare outcomes among groups of persons exposed to the intervention with outcomes among groups of persons not exposed or less exposed to the intervention, whether the study design included a concurrent or before-and-after comparison.
Searches For each intervention reviewed, the team developed an analytic framework indicating possible causal links between the intervention under study and predefined outcomes of interest. To make its recommendations, the Task Force required that studies demonstrate improvements in physical activity behavior outcomes (e.g., increased time spent walking) or increases in selected fitness measures (e.g., increased aerobic capacity). These outcomes were selected because they are linked to improved health outcomes, including those that document the following principles:
• Regular physical activity or improved cardiovascular fitness reduces the risk of allcause mortality (1-4 ) and increases years of healthy life.
• Physical activity or improved cardiovascular fitness reduces risk for morbidity resulting from cardiovascular and other chronic diseases (9 ).
• Physical activity does not need to be vigorous and sustained to achieve health benefits. Improved health can be attained through the accumulation of shorter bouts of moderate-intensity activity (9 ); however, greater levels of activity do produce greater health benefits. • Changes in physical activity behavior precede changes in fitness levels and can be more evident with short-term interventions; thus, behavior changes are an appropriate outcome.
Each included study was evaluated by using a standardized abstraction form and assessed for suitability of the study design and threats to validity (10 ) . Studies were characterized as having good, fair, or limited execution on the basis of the number of threats to validity identified (8 ) . Results for each outcome of interest were obtained from each study that met the minimum quality criteria. Net effects were derived when possible by calculating the difference between the changes observed in the intervention and comparison groups relative to the respective baseline levels.* The median was used to summarize a typical measure of effect across the body of evidence for each outcome of interest. For bodies of evidence consisting of >4 studies, an interquartile range is used to represent variability; otherwise, a simple range is reported. The strength of the body of evidence of effectiveness was characterized as strong, sufficient, or insufficient on the basis of the number of available studies, the suitability of study designs for evaluating effectiveness, the quality of execution of the studies as defined by the Community Guide (8 ) , the consistency of the results, and the effect size.
The Community Guide uses systematic reviews to evaluate the evidence of intervention effectiveness, and the Task Force makes recommendations on the basis of the findings of those reviews (8 ) . The strength of each recommendation is based on the evidence of effectiveness (e.g., an intervention is strongly recommended when strong evidence of effectiveness exists and recommended when sufficient evidence exists) (8 ) . Other types of evidence can also affect a recommendation. For example, harms resulting from an intervention that outweigh benefits might lead to a recommendation that the intervention not be used even if it is effective in improving certain outcomes. Although the option exists, the Task Force has yet to use economic information to modify recommendations.
A finding of insufficient evidence of effectiveness should not be regarded as evidence of ineffectiveness. Insufficient evidence might be determined for any one of multiple reasons, alone or in combination, including an insufficient number of studies; the available studies had too many threats to validity because of their design, execution, or both; or the results of the studies conflict in a way that precludes a coherent summary of effectiveness. In all of those situations, a finding of insufficient evidence is *When information for both intervention (I) and control groups (C) was provided for times before and after the intervention, net intervention effect was calculated as If no concurrent comparison group was used, the net intervention effect was calculated as If no baseline measurements were provided, the net intervention effect was calculated as key to identifying areas of uncertainty and continuing research needs. In contrast, sufficient or strong evidence of ineffectiveness would lead to a recommendation that the intervention not be used.
RESULTS
Database searches and bibliographic reviews yielded 6,238 potentially relevant titles. After a review of the abstracts and consultation with physical activity specialists, 849 reports were retrieved. Of these, 253 were retained for full review. On the basis of limitations in execution or design or because they provided no additional information regarding studies that were already included, 159 of these were excluded and were not considered further. The remaining 94 studies were considered qualifying studies. The 11 Task Force recommendations in this report are based on the systematic review and evaluation of these qualifying studies, all of which had good or fair quality of execution.
The Task Force strongly recommended or recommended six interventions (Table 2 ), as follows:
• two informational approaches, -communitywide campaigns and -point-of-decision prompts to encourage using stairs;
• three behavioral and social approaches, -school-based physical education, -social support interventions in community settings (e.g., setting up a buddy system or contracting with another person to complete specified limits of physical activity), and -individually adapted health behavior change; and
• one environmental and policy approach, -creation of or enhanced access to places for physical activity combined with informational outreach activities.
The Task Force determined that evidence was insufficient to make recommendations for or against the following interventions for the reasons provided:
• classroom-based health education focusing on information provision, behavioral skills, and social support interventions in family settings because of inconsistent effect on physical activity behavior, aerobic fitness, or both;
• mass media campaigns, college-age physical education, and health education because of an insufficient number of studies; and
• classroom-based health education focusing on reducing television viewing and video game playing because of the lack of a demonstrated link between reduced time spent watching television or playing video games and increased physical activity.
In addition to these 11 interventions, reviews for 2 additional interventions to increase physical activity by using environmental and policy approaches (i.e., transporta- Interventions were multicomponent and included support and self-help groups, physical activity counseling, risk factor screening and education, community events, and creation of walking trails. These interventions were evaluated as a combined package because separating out the incremental benefit of each component was impossible.
Effective in increasing measures of physical activity including percentage of persons active (6 studies), estimated energy expenditure (3 studies), time spent in physical activity (3 studies), and scaled activity scores (2 studies). Median net increase: 14.0%; interquartile range: from 3.5% to 21.4%; 10 studies.
Median net increase in percentage of persons active: 4.2%; interquartile range: from -1.3% to 8.3%; 5 studies.
Insufficient evidence* Insufficient evidence on the basis of a minimal number of studies, limitations in the design and execution of available studies, and inconsistent evidence of effectiveness in increasing physical activity behavior.
Single-component interventions designed to increase knowledge, influence attitudes and beliefs, and change behavior. These communitywide mass media campaigns include paid advertisements and donated promotions. Messages are transmitted by using channels (e.g., newspapers, radio, television, and billboards) singly or in combination. They do not include other components (e.g., support groups, risk factor screening and education, and community events).
* A determination that evidence is insufficient should not be regarded as evidence of ineffectiveness. A determination of insufficient evidence assists in identifying a) areas of uncertainty regarding an intervention's effectiveness and b) specific continuing research needs. In contrast, evidence of ineffectiveness leads to a recommendation that the intervention not be used.
Communitywide campaigns (n = 10)
Mass media campaigns (n = 3)
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* A determination that evidence is insufficient should not be regarded as evidence of ineffectiveness. A determination of insufficient evidence assists in identifying a) areas of uncertainty regarding an intervention's effectiveness and b) specific continuing research needs. In contrast, evidence of ineffectiveness leads to a recommendation that the intervention not be used. Effective among males and females, overweight or not. All studies excluded children and persons carrying items, children, or both.
Evidence from 1 published study demonstrates that messages tailored to ethnic/racial groups might be more effective than generic messages.
Classroom-based health education focusing on information provision and behavioral skills (n = 6) Insufficient evidence* Health education for children in classroom settings. Primary focus on providing information regarding health risks and behavioral risk factors related to physical activity, nutrition, smoking, and alcohol and drug misuse. Methods were primarily didactic with selected behavioral instruction. Did not include interventions to change the way physical education (PE) classes were taught. In the majority of cases, comparison groups received standard health education curriculum.
Inconsistent evidence of effectiveness in increasing physical activity behavior.
* A determination that evidence is insufficient should not be regarded as evidence of ineffectiveness. A determination of insufficient evidence assists in identifying a) areas of uncertainty regarding an intervention's effectiveness and b) specific continuing research needs. In contrast, evidence of ineffectiveness leads to a recommendation that the intervention not be used. Effective in increasing aerobic capacity (median net increase: 6.3%; interquartile range: from 5.1% to 9.8%; 13 studies).
Individually adapted health behavior change programs (n = 18) Strongly recommended Modified curricula and policies to increase amount of moderate or vigorous activity, increase the amount of time spent in PE class, or increase the amount of time students are active during PE class.
Studies designed to modify the amount of physical activity during already scheduled PE. Interventions included changing the activities taught (e.g., substituting soccer for softball) or modifying the rules of the game so that students are more active (e.g., the entire team would run the bases together if the batter made a base hit).
Certain interventions also included health education.
In the majority of cases, comparison groups received standard health and PE curricula.
Effective in increasing physical activity behavior as measured by minutes per week spent in moderate to vigorous physical activity (MVPA) (4 studies), percentage of class time spent in MVPA (3 studies), and estimated energy expenditure (3 studies).
Effective in increasing aerobic capacity (median net increase: 8.4%; interquartile range: from 3.1% to 19.0%; 14 studies).
Four studies evaluated interventions in urban settings, and 4 studies evaluated interventions in rural settings.
Eight studies evaluated interventions among elementary school students, and 2 studies evaluated interventions among high school students. Evidence of effect was stronger among elementary students than high school students.
School-based PE (n = 13)
* A determination that evidence is insufficient should not be regarded as evidence of ineffectiveness. A determination of insufficient evidence assists in identifying a) areas of uncertainty regarding an intervention's effectiveness and b) specific continuing research needs. In contrast, evidence of ineffectiveness leads to a recommendation that the intervention not be used. Focus is on changing physical activity behavior through building, strengthening, and maintaining social networks that provide supportive relationships for behavior change, specifically physical activity. This can be done either by creating new social networks or working within preexisting networks in a social setting outside the family (e.g., the workplace). Interventions involved setting up a buddy system, contracting with another person to complete specified levels of physical activity, or establishing walking groups or other groups to provide friendship and support.
Social support interventions in community settings (n = 9) Strongly recommended Effective in increasing physical activity as measured by minutes spent in activity (median net increase: 19.6%; interquartile range: from 14.6% to 57.8%; 7 studies) and frequency of exercise episodes (median net increase: 44.1%; interquartile range: from 19.9% to 45.6%; 6 studies).
Effective in increasing aerobic capacity (median net increase: 4.0%; interquartile range: from 3.31% to 6.1%; 5 studies).
College-age PE and health education (n = 2)
Insufficient evidence* Classes taught in university or college settings through physical education or wellness departments, usually for credit or as part of graduation requirements.
Components include a) didactic or lecture session on fitness and health and b) laboratory-type activities where students engaged in physical activity (e.g., running a specified time or distance or accumulating activity points).
A minimal number of available studies of sufficient quality.
Classroom-based health education focusing on reducing television viewing and video game playing (n = 3)
Insufficient evidence* Classroom-based health education classes that specifically emphasize decreasing the amount of time spent watching television and playing video games. Behavioral strategies included selfmonitoring, limiting access, and budgeting time spent watching television and videos. Parental involvement was a prominent part of the strategy, and all households were given automatic television use monitors.
Inconsistent evidence for increases in physical activity behavior and aerobic capacity (3 studies). Consistent evidence for decreases in television viewing, video game playing, and other sedentary behaviors, as well as decreases in adiposity (3 studies). Evidence linking decrease in television viewing to increase in physical activity or fitness was insufficient to make a recommendation.
* A determination that evidence is insufficient should not be regarded as evidence of ineffectiveness. A determination of insufficient evidence assists in identifying a) areas of uncertainty regarding an intervention's effectiveness and b) specific continuing research needs. In contrast, evidence of ineffectiveness leads to a recommendation that the intervention not be used. Inconsistent evidence of effectiveness in increasing physical activity behavior and aerobic capacity (11 studies).
Certain studies indicated a more consistent effect on improving strength and flexibility, but recommendations were based on inconsistency of findings for physical activity and aerobic capacity.
Environmental and policy approaches to increasing physical activity
Strongly recommended Access to places for physical activity can be created or enhanced by building trails or facilities or by reducing barriers to such places (e.g., by reducing fees or providing time for use). Certain programs also provide training in using equipment and incentives (e.g., risk factor screening and counseling or other health education activities). Work site programs were also included.
Effective in increasing physical activity as measured by percentage of persons exercising on >3 days/week (median net increase: 25.6%; interquartile range: from 10.6% to 50.2%; 4 studies); selfreported exercise score (median net increase: 13.7%; interquartile range: from -1.8% to 69.6%; 6 studies); and energy expenditure (median net increase: 8.2%; interquartile range: from 5.1% to 16.4%; 3 studies).
Effective in increasing aerobic capacity (median net increase: 5.1%; interquartile range: from 2.8% to 9.6%; 8 studies).
Social support interventions in family settings (n = 11)
Creation of or enhanced access to places for physical activity combined with informational outreach activities (n = 12)
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* A determination that evidence is insufficient should not be regarded as evidence of ineffectiveness. A determination of insufficient evidence assists in identifying a) areas of uncertainty regarding an intervention's effectiveness and b) specific continuing research needs. In contrast, evidence of ineffectiveness leads to a recommendation that the intervention not be used. 
USING THE RECOMMENDATIONS IN COMMUNITIES
Physical inactivity and dietary patterns are second only to tobacco use as a leading cause of preventable death in the United States (11 ) . Physical inactivity is also a leading contributor to morbidity and disability. In the United States, the majority of persons do not achieve the recommended amounts of physical activity. Communities can help increase levels of physical activity among persons of all ages and thereby address this serious public health problem. The Task Force recommendations are a compendium of tested interventions that promote physical activity at the community level. They can be used for planning interventions to promote physical activity or to evaluate existing programs.
The Task Force recommendations can be used to support communitywide campaigns, point-of-decision prompts to encourage using stairs, school-based physical education, social support interventions in community settings, individually adapted health behavior change, and creation of or enhanced access to places for physical activity combined with informational outreach activities. Certain recommendations are multicomponent and involve different types of interventions. For example, communitywide campaigns usually involve a combination of mass media messages and other strategies, including community health fairs, work site risk factor screenings, and group educational sessions. Creating or enhancing access to places for physical activity (e.g., biking or walking trails) is also strongly recommended. In selecting and implementing interventions, communities are encouraged to develop comprehensive programs that include activities suitable for their local resources, population characteristics, and settings.
Choosing interventions that are well-matched to local needs and capabilities, and then carefully implementing those interventions, are vital steps for increasing physical activity. In setting priorities for selecting interventions to meet local objectives, recommendations and other evidence provided in the Community Guide should be considered in combination with local information, including resource availability, administrative structures, and economic and social environments of organizations and practitioners.
Information regarding applicability can be used to assess the extent to which the intervention might be useful in a particular setting or for a population. Although sparse, economic information, to be provided in the full report in 2002, might be useful in identifying intervention resource requirements and interventions that meet public health goals more efficiently than other available options. After considering local goals and resources, using strongly recommended or recommended interventions should be given implementation priority.
Certain recommended or strongly recommended interventions had minimal to moderate (although consistent) behavior change scores. Readers should remember that the interventions were targeted at groups of persons rather than single persons. Because the largest public health benefit in physical activity interventions comes from having populations of sedentary persons become more active rather than already active persons becoming more active, the interventions, if widely implemented, could create substantial public health benefits.
ADDITIONAL INFORMATION REGARDING THE COMMUNITY GUIDE
Community Guide topics are prepared and released as each is completed. The findings from systematic reviews concerning vaccine-preventable diseases, tobacco use prevention and reduction, motor-vehicle occupant injury, and diabetes have already been published. A compilation of systematic reviews will be published in book form. Additional information regarding the Task Force, the Community Guide, and a list of published articles is available on the Internet at <http://www.thecommunityguide.org> (accessed August 13, 2001).
